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Upon completion of this article, the reader should be able to (1) Identify possible risk factors for poor outcome after mild traumatic brain injury (TBI), (2) Understand the implications of preinjury depressive symptoms on outcomes after mild TBI, and (3) Formulate treatment plans to address the potential impact of preinjury depressive symptoms on outcome after mild TBI.
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BACKGROUND
Traumatic brain injury (TBI) is a leading cause of mortality and morbidity in the United States, and individuals of all ages, races, and socioeconomic status are affected. 1 Each year in the United States, roughly 1.4 million Americans experience a TBI. 2 Of these individuals, 1.1 million visit emergency departments (ED), 235,000 require extended hospitalization, and some 50,000 die as a result of injury. 2 Mild TBIs (mTBIs) account for some 80% of all cases of TBI. Individuals who have sustained mTBI experience cognitive, physical, and emotional symptoms in the first few months after injury 3 ; however, 80%Y90% of patients recover to premorbid functioning within 3 mos. 3Y5 Approximately 10%Y20% of individuals continue to have residual deficits at 3 mos. 4Y6 The reasons people recover slowly or fail to recover completely from mTBI are not fully understood. Family and societal burdens resulting from individuals not returning to preinjury function make mTBI a significant public health and economic concern. The direct and indirect costs (i.e., loss of productivity) of mTBI per year total an estimated $17 billion in the United States. 7 Although most persons with mTBI return to preinjury functioning by 3 mos after injury, a subset continue to have symptoms beyond this expected recovery period. 3, 5 Physicians and researchers have devoted much effort to identifying persons at risk for slow and incomplete recovery. Poor outcome after mTBI is associated with several risk factors, including a history of preexisting physical limitations, 8 previous neurologic problems (e.g., stroke or epilepsy), female sex, 8, 9 traumatic stress, 10 and previous brain injuries. 11 Involvement in litigation and the potential for financial compensation have also been identified as factors associated with the experience of persistent symptoms after mTBI. 3,12Y14 However, there is little consistent evidence for any individual risk factor strongly predicting outcome. An interaction of many factors, including psychological, neurologic, social, and contextual (e.g., litigation status), likely impacts the self-reporting of symptoms. 15 Emotional issues, including preinjury depression, have been the focus of recent investigation into factors associated with poor outcome after mTBI. 4,13,15Y21 Depression is a common and debilitating psychiatric disorder in the general population, affecting roughly 8% of Americans older than 12 yrs. 22 Persons who are depressed have feelings of sadness, loneliness, irritability, hopelessness, agitation, and guilt that may be accompanied by a myriad of physical symptoms. 23 It has been estimated that roughly 35% of patients with mTBI will develop depression after injury. 24 It is possible that preinjury emotional distress, including depressive symptoms, can put patients at increased risk for sustained emotional and cognitive symptoms after injury, although past studies have provided inconsistent conclusions. A number of studies have shown an association between preinjury history of mental health issues and persistence of symptoms for patients with mTBI. 4, 16, 17 In addition, others have specifically shown that preinjury depression is a risk factor for worse outcomes. 18, 25 However, there have also been other studies that failed to establish an association between preinjury emotional distress, including depression, and outcomes in persons with mTBI. 15,19Y21 Differences in findings may be caused by variations in defining history of preinjury depression, including the timing of the depressive symptoms (e.g., lifetime incidence vs. more proximal to the time of injury).
Another reason for the inconsistency in findings of studies investigating the role of preinjury depression on outcome after mTBI may be the failure to investigate potential interactions with injury-related changes in cerebral structure and function. The nature of mTBI is characterized by immediate physiologic changes that can be thought of as a multilayered neurometabolic cascade that involves Bionic shifts, abnormal energy metabolism, lower cerebral blood flow, and diminished neurotransmission.[ 5 Patients with mTBI may be classified as Bcomplicated[ if clinical neuroimaging reveals traumatic structural injury to the brain and as Buncomplicated[ if neuroimaging shows no traumatic injury to the brain. 26 There is evidence that complicated cases of mTBI are at a greater risk for poor cognitive and affective outcomes compared with uncomplicated mTBI. 26Y28 It is possible that
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The primary objective of the current study was to increase knowledge regarding the impact of depressive symptoms in the month before injury on recovery after mTBI. This purpose was achieved by prospectively following consecutive mTBI patients admitted to a level 1 county trauma center in Houston, TX. Outcomes included affective, cognitive, and physical symptoms and health-related quality-of-life at 3 mos after injury. Although there have been other follow-up studies of hospitaladmitted mTBI patients, 4,15,17Y19,25 the strengths of this study are its larger sample size, high follow-up rate, and recruitment from consecutive ED admissions. To the authors' knowledge, there has not been any study of preinjury depressive symptoms in persons with mTBI that has considered an interaction with injury severity, as assessed by complicated vs. uncomplicated mTBI. In addition, a benefit of the current study is the control for litigation status at the time of follow-up.
MATERIALS AND METHOD
Participants in this study were recruited from consecutive admissions to the ED of Ben Taub General Hospital, a level 1 trauma center in Houston, TX, from April 2000 to January 2004. The original study investigated factors affecting outcome after mTBI, and the study reported here is a secondary analysis of this larger database. The inclusion criteria for the original study required the patient to have sustained mTBI as defined by the Brain Injury Interdisciplinary Special Interest Group of the American Congress of Rehabilitation Medicine. 29 This definition includes four main criteria: (1) any period of loss of consciousness, (2) any loss of memory for events immediately before or after the accident, (3) any alteration in mental status at the time of the accident, and (4) focal neurologic deficits that may or may not be transient. For the current study, medical documentation of altered consciousness was required, as well as an initial Glasgow Coma Scale (GCS) score of 13Y15 in the ED. Self-report of loss of consciousness, in the absence of medical documentation, did not meet inclusion criteria. Research staff members were present in the ED to recruit participants and conducted real-time review of medical record charts to determine inclusion criteria. For cases where the initial GCS score was depressed by alcohol, anesthetics/sedation, or intubation, the GCS score upon emergence from the intoxicated or sedated state was used, up to 6 hrs after injury. If the GCS score had not improved to 13Y15 by 6 hrs after injury, the person was excluded.
Exclusion criteria included a history or diagnosis of the following conditions: a previous head injury requiring hospitalization, a central nervous system disorder affecting cognitive functioning (e.g., stroke, dementia, epilepsy), or a major diagnosed psychiatric disorder (e.g., schizophrenia or bipolar disorder). Homeless individuals or transient visitors to the Houston area were not included because of the anticipated difficulty in follow-up. The study was approved by the institutional review board at the Baylor College of Medicine and the Harris County Hospital District.
Of the 271 persons meeting eligibility criteria, 221 provided informed consent and completed a baseline assessment an average of 10.7 days after injury (median, 10; 25th percentile, 7; 75th percentile, 13; range, 1Y30). The 32 participants who completed their baseline assessments at more than 2 wks after injury reported slightly less preinjury depression. Most participants had been injured in a motor vehicle accident (47%), an assault (21%), or a fall (20%), with 1% of injuries being the result of a gunshot wound to the head. Informed consent and assessment were conducted during the patient's hospital stay only when participants were adequately oriented, as defined by a score greater than 76 on the Galveston Orientation and Amnesia Test. Participants who were not oriented before discharge home from the ED were contacted to be consented within 2 wks.
Outcome measures (described below) were administered at 3 mos after injury. All measures were written in English or Spanish and administered orally to the participants by an English-or Spanishspeaking, trained research assistant. Of those who completed baseline assessment, 186 (84%) individuals were followed and assessed at 3 mos after injury. There was no significant difference between those who did and did not complete the follow-up with respect to age, race, education, or income. The sample lost to follow-up was also equivalent to the study sample with regard to frequency of positive computed tomography (CT) scans (W 2 = 0.36, P = 0.55) and reported level of preinjury depression (W 2 = 0.08, P = 0.96). Of the 186 patients with follow-up data, 9 patients were missing either all outcomes or one of the main two predictors of interest (level of preinjury depressive symptoms or mTBI severity) and were excluded from further analyses. Of the 177 patients in the final study sample, 7 patients were missing some covariates in the model and a median imputation method 30 was used to include them in the analysis.
Measure of Preinjury Depression

Center for Epidemiological StudiesYDepression Scale
The Center for Epidemiological StudiesY Depression Scale (CES-D) is a 20-item self-report scale designed to assess depressive symptoms in the general population. The scale was administered at baseline by a trained bilingual research assistant within 2 wks of injury. The CES-D was developed from a pool of items used in previously validated depression scales. The four factors represented in this scale are depressed affect, positive affect, somatic problems and retarded activity, and interpersonal relationship problems, with an emphasis on depressed affect. 31 Patients are asked to rate their symptom severity as (1) rarely or none of the time, (2) some or a little of the time, (3) occasionally or a moderate amount of time, or (4) most or all of the time. In this study, the questions were asked in the context of 30 days before injury. The range of scores is 0Y60, with higher scores reflecting greater symptoms of depression. In the clinical setting, scores less than 16 are considered normal, scores of 16 to 20 suggest mild depression, 21 to 26 suggest moderate depression, and greater than 26 indicates the likelihood of severe depression. 32 In this analysis, moderate depression and severe depression were combined into one subgroup. The CES-D has demonstrated good sensitivity and specificity when compared with criterion standard diagnostics criteria, such as the Diagnostic and Statistical Manual of Mental Disorders, Third Edition, in persons with stroke. 33, 34 The CES-D has demonstrated good concurrent and construct validity as a screening measure for depression in persons with TBI 35 and has been used in a previous natural history study of depression after TBI. 36 Internal consistency was reported as 0.93 in a sample of 340 persons with mild to moderate TBI. 37 
Outcome Measures
36-Item Short-Form Health Survey Physical Component Summary and Mental Health Component Summary
The 36-item Short-Form Health Survey (SF-36) is a 36-item measure of overall perceived health, with higher scores reflecting more positive health perceptions. The test is a generic measure, as opposed to a test that targets a specific age or disease type. Scores are represented as standardized T scores, with a mean of 50 and a standard deviation of 10. 38 Higher scores reflect greater health-related quality-of-life. In this study, Physical Component Summary (PCS) and Mental Health Component Summary (MCS) scores were used. The PCS included items pertaining to self-care, physical, social activities, bodily pain, and energy levels. The MCS involved questions pertaining to psychological distress, social, and role disability due to emotional problems. 38 In the general population, the Cronbach alpha statistic ranges from 0.89 to 0.94 for the PCS and 0.84 to 0.91 for the MCS score. 38
Head Injury-Family Interview Problem Checklist
The Problem Checklist (PCL) of the Head Injury-Family Interview (HI-FI) is a checklist of symptoms (e.g., poor balance, difficulty planning and organizing, depression) that is meant for specific administration to the TBI population. Based on a factor analysis, the PCL items were grouped into three factors: affective and behavioral problems, cognitive problems, and physical dependency problems. 39 In the current analyses, each of the three factors is considered as a separate outcome measure.
Respondents first rate each question as to whether the symptom is present (yes/no) and then rate the severity of the problem that the symptom presents for daily functioning, using a scale of 0 (no problem) to 7 (severe problem). If the symptom was not endorsed as present, the severity score was automatically assigned a 0. For the current study, the symptom severity scales for each of the three factors (Affective and Behavioral, Cognitive, Physical Dependency) were used. The severity score is the average severity rating for all items that load on a factor. Higher scores indicate greater perceived impact of a problem on daily functioning. Internal consistency, as assessed by Cronbach alpha for the self-report PCL symptom severity scores, is 0.91 for Affective and Behavioral, 0.90 for Cognitive, and 0.78 for Physical Dependency. 39 PCL severity scores have demonstrated sensitivity to differences between persons with mTBI and matched controls. 40
Data Analysis
Continuous-type measures are presented in Table 1 as means, standard deviations, and range, whereas categorical measures are presented as frequencies and percentages. Level of preinjury depressive symptoms was categorized into three levels of severity based on the CES-D total scores. CES-D total scores less than or equal to 15 were classified as not having clinically significant preinjury depressive symptoms, CES-D scores between 16 and 20 were classified as mild preinjury depressive symptoms, and scores of at least 21 were classified as moderate to severe preinjury depressive symptoms. Table 1 shows the descriptive statistics for the overall analytic sample (N = 177) and by the three categories of preinjury depressive symptoms. Association between severity of preinjury depressive symptoms and categorical covariates (mTBI severity, race, sex, language, involvement in litigation) was assessed using Fisher's exact test. Associations between severity of preinjury depressive symptoms and continuous-type measures (age and education) were assessed using analysis of variance test.
Multivariable (adjusted analyses) linear regression models were fitted to each of the three subscales of the HI-FI PCL (Affective and Behavioral, Cognitive, and Physical Dependency) and also to two subscales of the SF-36 (PCS and MCS scores). Level of preinjury depressive symptoms (none/mild/moderate-severe) and severity of mTBI (complicated or uncomplicated, as assessed by presence or absence of abnormalities on CT scan) were entered as predictor variables while accounting for age in years, education in years, language (English/Spanish), and involvement in litigation (no/yes) into five multivariable linear regression analyses.
To assess if mTBI severity might be a significant modifier of preinjury depressive symptoms, an interaction term between mTBI severity and level of preinjury depressive symptoms was included. To address possible confounding, comparisons were made with (adjusted) and without (unadjusted) the predictor mTBI severity to assess the unique effects of level of preinjury depressive symptoms. However, as suggested by Kleinbaum et al., 41 confounding is assessed only in the absence of interaction because interaction takes precedence over confounding. For all regression models, all predictors were included so that a full model fit could be examined, and all estimates are adjusted. Adjusted regression coefficients along with 95% confidence intervals (CIs) are presented for each predictor. R 2 statistics are presented for each full model fit, and validated R 2 statistics, using bootstrapping, are presented to internally validate the regression models. The validated statistic estimates the probability values that would be obtained in an independent replication of the study by fitting 200 bootstrap samples each with the study subjects drawn randomly with replacement from the actual sample. 42 P values less than 0.05 were considered statistically significant and are all two sided. All statistical analyses were computed using SAS 43 or the R statistical software. 44 The RMS package within R was used to compute bootstrap validation techniques. 45 
RESULTS
There were 221 participants who completed the baseline assessment. Of this cohort, 186 (84%) completed the follow-up interview at 3 mos and 177 were used in the analytic sample (see BData Analysis[). Table 1 shows the baseline characteristics of the total analytic sample and by level of preinjury depressive symptoms. Age, education, sex, and language showed no association with level of preinjury depressive symptoms. Both involvement in litigation and mTBI severity were significantly associated with level of preinjury depressive symptoms (P = 0.046 and 0.007, respectively). Persons involved in litigation were more likely to report moderate-severe depressive symptoms, as were those with uncomplicated mTBI group.
For the HI-FI PCL scores (0Y7 possible range), the overall mean (SD, range) for the sample of 177 patients is 1.4 (1.6, 0Y7) for Affective and Behavioral symptoms, 1.3 (1.6, 0Y7) for Cognitive symptoms, and 1.1 (1.3, 0Y5.9) for Physical Dependency symptoms. Among individuals with complicated mTBI, the mean (SD, range) is 1.2 (1.5, 0Y5.7) for Affective and Behavioral symptoms, 1.0 (1.3, 0Y5.9) for Cognitive symptoms, and 0.9 (1.3, 0Y5.4) for Physical Dependency symptoms. The mean HI-FI PCL among individuals with uncomplicated mTBI is 1.7 (1.8, 0Y7) for Affective and Behavioral symptoms, 1.6 (1.8, 0Y7) for Cognitive symptoms, and 1.2 (1.4, 0Y5.9) for Physical Dependency symptoms. The mean (SD, range) SF-36 PCS for the overall sample is 46.27 (10, 15Y66) for SF-36 PCS and 51 (11, 17Y67) for SF-36 MCS. Among individuals with complicated mTBI, SF-36 PCS is 47 (10, 21Y66) and SF-36 MCS is 53 (11, 17Y67). The mean SF-36 PCS among individuals with uncomplicated mTBI is 46 (11, 15Y66) and SF-36 MCS is 50 (11, 20Y66).
There were five separate multivariable linear regression models (Tables 2 and 3 ) computed for the three subscales of the HI-FI PCL (Affective and Behavioral, Cognitive, and Physical Dependency) and two subscales of the SF-36 (PCS and MCS score). The main candidate predictor variables of interest were TBI severity (complicated vs. uncomplicated) and level of preinjury depressive symptoms (none, mild, moderate-severe). An interaction term for mTBI severity and level of preinjury depressive symptoms was included to allow for the a Regression coefficients adjusted to median age of 30.5 yrs, median education of 12 yrs, Spanish language, no for involvement in litigation, uncomplicated mTBI, and no preinjury depressive symptoms.
b P values test if the predictor is associated with HI-FI outcome. For the preinjury depressive symptoms and mTBI severity interaction, P value tests if preinjury depressive symptoms are associated with outcome for some value of mTBI severity, either complicated or uncomplicated. c Interaction term removed from model given lack of significance. effect of depressive symptoms to vary by whether the person had a complicated or uncomplicated mTBI. All models controlled for the covariates age in years, education in years, language (English vs. Spanish), and involvement in litigation (yes vs. no).
HI-FI Affective and Behavioral Symptom Severity
The multivariable model was predictive of HI-FI Affective and Behavioral symptom severity score (P G 0.0001) and explained 16% of the variability as measured by the model R 2 . The bootstrap validated R 2 was 9%. As shown in Table 2 , variables that uniquely predicted HI-FI Affective and Behavioral symptom severity included involvement in litigation (P G 0.001) and level of preinjury depressive symptoms (P = 0.002). Patients involved in litigation had a 1.36 (95% CI, 0.74Y1.98) higher score, indicating worse outcomes or more severe symptoms than patients not involved in litigation. Patients who reported moderate to severe preinjury depressive symptoms had a 1.09 (95% CI, 0.46Y1.72) higher HI-FI Affective and Behavioral score, suggesting worse outcome than patients who reported no preinjury depressive symptoms. Patients who reported mild preinjury depressive symptoms showed no mean score difference compared with patients with no depressive symptoms. Severity of mTBI, as assessed by the presence or absence of abnormalities on CT, did not modify preinjury depression level (2 df, interaction test P = 0.69). That is, the effect of preinjury level of depressive symptoms on outcome did not significantly differ between those with complicated and those with uncomplicated mTBI. In addition, mTBI severity changed the effect of preinjury depressive symptoms, as measured by the regression coefficient, by only 10%, so it would not be considered a confounding variable.
HI-FI Cognitive Symptom Severity
The multivariable model was predictive of HI-FI Cognitive symptom severity score (P = 0.0002) and explained 15% of the variability as measured by the R 2 of the model. The bootstrap validated R 2 was 6%. As shown in Table 2 , variables that uniquely predicted HI-FI Cognitive severity score included involvement in litigation (P = 0.003) and level of preinjury depressive symptoms (P = 0.003). Patients involved in litigation had a 0.92 (95% CI, 0.31Y1.53) higher score, indicating more severe cognitive symptoms than patients not involved in litigation. Patients with moderate to severe preinjury depressive symptoms had a 0.87 (95% CI, 0.25Y1.49) higher HI-FI Cognitive severity score than did patients with no preinjury depressive symptoms. Patients with mild preinjury depressive symptoms also had a higher score compared with patients with no preinjury depressive symptoms (coefficient, 1.02; 95% CI, www.ajpmr.com 0.25Y1.79). mTBI severity did not modify the impact of level of preinjury depressive symptoms (2 df, interaction test P = 0.22). In addition, mTBI severity changed the effect of preinjury depressive symptoms by only 1%, so it would not be considered a confounding variable.
HI-FI Physical Dependency Symptom Severity
The multivariable model was predictive of HI-FI Physical Dependency severity score (P = 0.014) and explained 9% of the variability as measured by the R 2 of the model. The bootstrap validated R 2 was only 1%, indicating that the model did not perform well on replication. As shown in Table 2 , level of preinjury depressive symptoms and mTBI severity were not associated with the Physical Dependency severity score (P = 0.53 and 0.08, respectively). Interaction between mTBI severity and level of preinjury depressive symptoms was not significant (P = 0.73). Severity of mTBI was not a meaningful confounder given that depression level was not associated with the Physical Dependency severity score with (P = 0.08) or without (P = 0.15) adjusting for complicated vs. uncomplicated mTBI.
SF-36 Physical Component Summary
The multivariable model was predictive of SF-36 PCS (P G 0.0001) and explained 18% of the variability as measured by the R 2 of the model. The bootstrap validated R 2 was 11%. As shown in Table 3 , variables that uniquely predicted SF-36 PCS included language (P = 0.002) and involvement in litigation (P = 0.0001). Level of preinjury depressive symptoms and mTBI severity did not uniquely predict the PCS score, nor was the interaction term significant (P = 0.58). In addition, mTBI severity was not a meaningful confounder given that level of preinjury depressive symptoms was not associated with the SF-36 PCS with (P = 0.20) or without (P = 0.32) adjusting for mTBI severity. Patients involved in litigation had an 8.06 (95% CI, 4.2Y11.9) lower SF-36 PCS score, indicating poorer physical health outcomes compared with patients not involved in litigation. Englishspeaking patients had a 5.6 (95% CI, 2.1Y9.0) lower score than Spanish-speaking patients.
SF-36 Mental Component Summary
The multivariable model was predictive of the SF-36 MCS (P = 0.04) and explained 8% of the variability as measured by the R 2 of the model. The bootstrap validated R 2 was 0%, indicating a poor performing model. As shown in Table 3 , variables that uniquely predicted SF-36 MCS included involvement in litigation (P = 0.048) and level of preinjury depressive symptoms (P = 0.04). The interaction between level of preinjury depressive symptoms and mTBI severity was not significant (P = 0.33). Patients involved in litigation had a 4.5 (95% CI, 0.03Y8.9) lower SF-36 MCS score, indicating poorer mental health outcomes compared with patients not involved in litigation. Patients who reported moderate to severe preinjury depressive symptoms had a 4.7 (95% CI, 0.15Y9.2) lower score than patients who reported no depressive symptoms. In addition, mTBI severity changed the effect of level of depressive symptoms when comparing moderate-severe preinjury depressive symptoms with no symptoms by only 2%, so it would not be considered a confounding variable.
DISCUSSION
The current study indicates that the presence of moderate to severe depressive symptoms in the month before injury contributes to short-term outcomes in persons with mTBI. Specifically, persons who reported a moderate to severe level of preinjury depressive symptoms reported greater severity of affective/behavioral and cognitive problems at 3 mos after injury and perceived a lower mental health-related quality-of-life. The findings are somewhat consistent with past studies that have found a negative impact of past psychiatric conditions, including depression, on outcomes at 3 mos after mTBI 17, 18, 25 ; however, the current study focused on the role of depressive symptoms during the month before injury, rather than a history or lifetime incidence of depression. The reasoning was that presence of emotional distress close to the time of mTBI may affect short-term outcomes, as the injury may exacerbate distress. The findings of this study indicate that the presence of depressive symptoms at the time of injury, particularly when they are of a moderate to severe level, is a risk factor for poor outcomes at 3 mos after injury and may be used to target persons for early intervention. The presence of mild depressive symptoms in the months before injury did not contribute to outcomes, with the exception of cognitive symptoms at 3 mos after injury.
The data did not support an interaction effect between preinjury depressive symptoms and severity of mTBI, as assessed by the presence of structural brain damage on CT scan. Thus, the level of preinjury depressive symptoms seems to impact short-term outcomes, regardless of whether the person experienced complicated or uncomplicated mTBI. Despite the findings of this study, it is not possible to rule out an interaction between mTBI severity and preinjury depressive symptoms. Although CT scans are useful in trauma settings to detect lesions requiring neurosurgical intervention, they are not sensitive for detecting lesions and diffuse axonal injury associated with less severe forms of TBI. 46 Future studies of mTBI that include imaging as an indicator of severity in persons who have sustained mTBI may benefit from use of more sensitive imaging techniques that may detect structural and functional abnormalities associated with less severe injuries. Examples include diffusion tensor imaging and magnetic resonance spectroscopy.
In the current study, nearly 10% of the sample reported mild depressive symptoms within the month before TBI, whereas 18% reported moderate to severe depressive symptoms. In a previous study, Bombardier and colleagues 47 found that 26.8% of their sample of persons with TBI had a preinjury history of depression, as defined by a clinical diagnosis and/or a previous suicide attempt. This is not surprising given that one-third to slightly more than one-half of persons who sustain TBI have a history of preinjury substance abuse. 48Y50 This evidence suggests that there is a bias in the TBI population and that there may be a higher incidence of preinjury emotional difficulties in persons who sustain TBI. The findings of this study are consistent with this evidence.
In the current study, involvement in litigation showed a strong association with worse selfreporting of outcomes. Despite evidence from the literature on the role of litigation status in the reporting of symptoms after injury, 12Y14 this has not been widely controlled for in past studies assessing the relationship between depression and mTBI outcomes. Because of this possible reporting bias, it is advised that future studies in this area should include the litigation status of the patient upon follow-up for all self-reported outcomes; however, caution should be used in interpreting the impact of litigation on outcomes to mean that litigation is associated with exaggeration of symptoms. It is possible that persons with worse symptoms or poorer outcomes are more likely to be involved in litigation to seek compensation for their problems.
The primary limitation of this study is the retrospective estimate of preinjury depressive symptoms, which increases the risk for reporting bias. This study attempted to lessen this bias by having a person with TBI provide the estimate within 2 wks of injury, when he/she could likely still recall preinjury functioning and when his/her experience with TBI-related problems may have had less time to impact their ratings. Furthermore, they were reminded several times to respond to the CES-D items with regard to preinjury functioning. Even with these safeguards, it is possible that reports of preinjury depressive symptoms were biased by experience with TBI-related problems. Some may argue that the use of GCS scores to indicate injury severity, without corresponding collection of data on duration of posttraumatic amnesia, is a limitation of the study. It is possible that use of GCS scores resulted in some persons being classified as having mTBI when they may have been classified as having moderate or severe TBI if duration of posttraumatic amnesia had been used as the inclusion criteria. Sherer and colleagues 51 found that persons with a given injury severity based on GCS score had a wide range of PTA durations, some of which would result in different injury classifications; however, they also recommended that a single method of classifying injury severity be used rather than mixing methods, as this could result in inconsistent classification. Whereas there is much evidence for the relationship of PTA duration to outcomes, there is also ample evidence for the utility of GCS score in predicting outcomes. Furthermore, the inclusion of CT scan abnormalities combined with GCS scores to identify persons as having complicated mTBI helped to include persons with GCS scores in the mild range but who experienced a relatively more severe injury, as per the classification scheme of Williams and colleagues. 26 The current results are thus generalizable to persons with GCS scores in the 13 to 15 range, who have either positive or negative CT scans.
It is also important to consider that this study was conducted among a low socioeconomic, low education, and largely Hispanic patient population. In the general population, Hispanics have been shown to have a higher rate of depression than whites, but a comparable rate with blacks. 52 The current results are generalizable only to samples with a similar proportion of Hispanic persons with mTBI; however, Hispanics and blacks are disproportionately represented among TBI patients relative to their numbers in the general population. 53 Notably, the age and sex distribution in this patient population is very comparable with that in the general TBI population. 54 The findings of this study are likely generalizable to the larger sample of persons with mTBI, with similar race/ethnicity, admitted to emergency care and completing follow-up.
They may have limited generalizability to rehabilitation samples and other samples of primarily white, better educated, or more severely injured participants. In addition, the model for the SF-36 MCS score did not perform well on replication using bootstrapping techniques, and further research to confirm the current findings is recommended.
The findings of this study indicate that the complicated and uncomplicated mTBI groups were not equivalent with regard to their report of level of depressive symptoms in the month before injury. Persons in the uncomplicated mTBI group were more likely to report moderate-severe depressive symptoms. It is not known whether this is because of a bias in reporting between the groups or simply reflects the reality that the uncomplicated mild group in this study's sample experienced more preinjury emotional distress. Despite his difference, mTBI severity did not interact with level of depressive symptoms and was not a significant confounder for any of the models. As mTBI severity was controlled for in the analysis, the results indicate that persons with uncomplicated mTBI do not differ from those with complicated mTBI with regard to the impact of preinjury depressive symptoms on outcomes at 3 mos after injury.
A substantial proportion of the variance in the outcomes remains unaccounted for, even when including preinjury depressive symptoms and litigation status as covariates in the multivariate model. Other potential predictors of outcome, such as etiology of injury, associated injuries, acute stress reactions, and environmental factors, such as social support, should be considered in future studies.
With these limitations in mind, the findings suggest the potential benefit of developing protocols to identify patients soon after brain injury who are particularly at risk for poor short-term outcomes. This could potentially have a large impact on treatment planning for clinicians, as those with preinjury depressive symptoms who receive targeted treatment may show improved outcomes after mTBI. For example, patients who are at risk could be provided with education on coping with mTBI and with some sessions of Cognitive Behavioral Therapy, which has shown some promising results in the TBI population. 38 Consideration of antidepressant medication may be warranted for those with moderate to severe depressive symptoms. There is evidence that antidepressant therapy, such as the drug sertraline, a common selective serotonin reuptake inhibitor, can result in significant improvements in cognitive symptoms in persons with TBI and depression. 55 In summary, there is no consensus in the literature as to why a subset of persons with mTBI fail to recover completely by 3 mos after injury. The role of preinjury depression as a risk factor for poor outcomes has shown mixed results in the literature. 15,17Y21,25 The current study indicates that moderate to severe depressive symptoms experienced by persons with mTBI during the month before injury contribute to poor outcomes at 3 mos after injury. Future studies could benefit from investigating lifetime incidence of depression, using criterion standard diagnostics measures, and comparing this to presence of symptoms more proximal to the time of injury.
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